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MEMORANDUM FOR THE RECORD

SUBJECT * Duplication Study and Optimal Image Evalustion Prograns at AFSPFF
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NPIC/TS8G/DED-1712-69
g July 1969

1. The third bi-monthly contract review of the SFPT Duplication Study
and Optimal Image Evaluation (Information/‘rechnology) contracts was

on 12-13 June respectively at SFFF

T eattended a8 the NPIC sbaerver.

memorandumn gummarizes the substance of each peeting.

2. Summary of tne Duplicetion Study Review

a8

presenteﬁ an orel report on

the status of This one year program pegud 17 December 1968. The contract
objective is to determine sbjectlive wmeagures of aupe positive quallity and
thelir relatimship to the gubjective evalustion of information, a8 judged by
the PI. A program gtatement of work 1B

are underway.

Pi's

with EEIL, phutegr&phs gelected @B typicsl

imagery. 14 was pointed out

attached a8 enclogure 1.

that the questions projposed dealt

mensuration tasks and this would 1imit the applica‘bility of results.
to develop quesetioné in other areas. The interpreters %o
e ugec 3 subjects are employed by

at this time. The date enllection

(from 8 target point of view) but

with built in varistions in quality {grain, definition, contrast etc.), and 2
of questions to be anewered. The degree GO which the PI answers the

questions OF gatisfies the EEI, will be
gontent of the phz:tagragh. No attempt will be made to solicit an opinion
from the PT as to the characteristics ne feels & good quality phctograph
should possess. The subjective yesponses collected will be examined atatistically
for eorrelation with the known objective parameters.

1ist

the past by other investigatOrs e.gy

¢, The experimental approac

talten 68 & measure of the 1nformation

describved has been employed in
——— without

conclusive rasults. In order to {mprove chances for = the present
effort, considerable attention will be paid to: (1) developing 1evels of
difference in the objective parameters which are sensitive o PI response,
(2) meking the experimental procedure typicel of the ‘gzarticular duplication
gysten employed.
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v. The preparations for the gubjective testing phase of the program
An experim tgl technique similar ©O that used on Project| | 25X1

:%:e employed though tne images will be of the [ Jmodel target, not
' w

25X
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4. The objective areas to be investigated in a8 multiparameter
analyais sre: (1) scale, (2) resolution, (3) target, (%) aupe policy,
(5) acquisition paraumeters, (6) processing, (7) noise.

e. The response veriebles will be selected from within these
areas; not all will be varied. NOTE: the present stendard (single gmna)
proceseing of the dupe and O-N materials will be employed. No tests with
vigcous processing are included.

., At preseuﬁ experiments are underway within |:|to determine 25X 1
the specific objectlve veriables to be employed.

(1) Granulairty and Wiener spectrum (noise) enalysis has
pecelved considerable attention to date. s found micro-
densitometer focus, veriatlons in £41m thickness, end the matte 25X1
or pellold presence +o be experimental problem areas. A focus
saries is essential; granulsrity and Wiener spectrunm measurements
are both sensitive to the presence of the matte. The granulairty
value w/o matte is about 1/2 that with matte; the Wiener spectrum
has unwanted peake with matte, they disappear when it is removed.

(2) Experiments are also being conducted to determine the
effect of cascaliing grain (340b - 2h30) and the mechanism of light
adiffusion within the emilsion. A pseudo MIT to describe the effects
is being considered.

(3) The visual edge matching resclving power tests, originally
econsidered, have proven unsatisfactory; they have been deleted from
the program.

g. Although not specified in the work statement, some experiments in-
volving dusl gamma heave been conducted to gain experience. Edges produced
in conjunction +ith another contract and processed in dual gamma chemistry,
were measured on a microdensitometer. A series of traces is attached ze
enclosure 2. The exposure wag held constant while the edge contrast was
varied. The traces indicate the presence ~f boundary distortions at each
contrast, even 2.2:1.

(1) :lfound contrast of dual gamma processed, line and bar
images, higher then predicted by exposure considerations. (Density
1s converted to effective diffuse (A8A) values). This would be
expected for the boundary values, but not for the areas towsrd the
center of the 1lmage. Tt may well be that the traces were not
oontinued far enough and/or that the boundary distortions occur
over & larger area than had been thought. An e periment to find \
out will be conducted.

2
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(2) No exposure variations were included in the experiment.
[::::]daesn't plan to do so in the present program due to time.
BPPF may do these experiments on their own. '

{3) The determination of the effect of the boundary distortions
on the dupe positive was recognized ae an experiment crying to be
done; however, it is not part of the present program,

(4) From the viscous processing experiments Performéd to dste,
the possibility of boundary distortions in 2430, when so processed,
is high; however, SPFF has no plans for immediate experiments.

h., The results of the duplication study program will hopefully
provide SPFF with gpecific criteria on which to build a "dupe policy” or a
series of "dupe policies” if necessary. SPFF uses the term "policy" as we
use specification.

3. Discussion - Duplication Study

a2, The results of this program may not apply directly to NPIC
because no NPIC PI's will be used und because the proceseing conditions do
noet include dual gamma. For these reasons and others, the effort does
not obviete the duplication study under consideration with 1C. The NPIC
experiments being congidered attack the essential question, i.e., what does
the PI think he wants in an image? The answer to this Question should provide
a basgis for all specifications subsequently established. If the NPIC progrem
is successful it will provide a proven experimental technique.

b. It would be of value to compare NPIC traces of edges with
boundary distortions to those produced by Perhaps the exposure
variations experiments could be performed alsd.

¢, The extenslve effort devoted to the noise parameters of each
step of the system has promlse and should be followed closely. | is
developing software which may be of use to RPIC for similar studies.

4. The comments on the possible effects of viscous processing on
the dupe-positive Justify experiments on this tople. -+ PAR may appropriste.

L. Summary of the Optimel Imege Evaluation Contract Review

a. This progrem is under contract to | |
[are

The principal INVesGIgAtors,; during Lhe review each E!‘QBEI}‘EE& 8 summary of

his efforts to date. A copy of the third bi-monthly letter report
is attached a8 enclopure 3. This report includes an agenda, and a list of
reports (with computer programs) submitted to SPPF. The work is performed .s
a tesk under a T3 contruct.
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25X1 . 11 scussed the work done toward developing duplicate
‘yeproduction policies besed on varying charscteristics in the original negetlve
processed in "single gamma" chemistry. A copy of his report on this subject

is attached as enclosure 4, The techniques employed may be of value to NPIC
in pursuing similar goals with O-N processed in duel gamma chemlstry. The
specific results, however, apply only to the SPPF process. One result that
should be noted is that the grain transfer and not mechanicel printer problems
18 the primery cdiuse of resolution loss in the duplication stage.

¢. While addressing the future of dupe processing, 25X
aiscussed preliminary evidence concerning the effects of the viscous processing
on 2430 (gathered ms part of another experiment) which indicates that boundary
distortions are present due to this chemistry also. The manner in which these
will interact with those present in an O-N his yet to be determined.

4. In & comparison of edges processed in single gamms chemiatry
(0-K vs. dupe), microdensitometer measurements indicate the dupe edge is the
sharper of the two. This, perhape curious result, argues that definition may
improve through duplication. Further experiments will be performed in this
25X1 area, ?inally,[;;f::;;;;;:hndicated that the tone-reproaduction analysis
worked well for The & gamma yrocessed lmagery. Experimente on dual
gamua Iimagery should be performed.

[\ Y

[\

25X1 e. | |a1scussed non-linear analysis techniques being
investigated to treat Iilm processed in dual gamma chemistry. His approsch
employs lines snd edges; of course, the resultant parameter will apply only
to BPPF; however, the technique developed will be of value to NPIC. A
comprehensive non-linear snalysis provides: (1) A psuedo transfer function
gensitive to the system concerned; (2) 4n explicit input /output relation;

(3) = tool for fault or defect isolation. The theory has been developed, Mr.
25X 1 |:|w1}.}. now concern himself with the application.

[N T . N 1

5X1 f. |_ |rwiwed his system analysis approach to
disgnostics. The obJective is to develop more meaningful tools und better
measures of O-N quality for use in the PET. He requires aequisition system
dats before he can perform any experiments (SPFF is srrenging for this). He
will examine the rel tionship between resolution, contrast, and exposure as
s Pfected by IMC and other defects. The resull of these efforts will be a
system model that can be ex:mined to predict the effects of changes on the
0. or to determine probable cauge of troubles experienced.

4

g« Under this ssme contract is investigating a new type 25X
of target; i.e., a single line. The target 18 placed with the other[ ] 2L
targets at selected locations. Data sanalysis has just begun. Indicatlons b
are that this type of impulse input may be sensitive to systenm non-lineaities
where the traditional bare are not. This experiment should be followed
clogely--1it may provide a good quallty perameter for use in a multiparemeter
analysis, )
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a. The primary effort at this time is devoted to single gamma
processed 0-N; the non-linear analysis iz Just getting underway. Cloge
liaison will provide valusble assistance in designing experiments within
NPIC. The non-linear techniques may be directly amppliceble.

b, Since NPIC will be the prinecipal receipient of dupe positive
processed in viscous chemistry it would be appropiiate to examine samples
of this product ahezd of time to galn insight inta| ngcthesis
eoncerning the presence of boundary distortions.

6. General Comments

a. The next review meeting will be held o/a 11 iugust. The pro-
cedure under investigation now should be refined by that time.

bv. In the long run, SPPF will have a well defined set of proe
cedures to guide the O-N and dupe positive processing and reproduction.
Since their initial results will not apply to dual gsmma chemistry, a
psychophyelesl experiment within NPIC is necessary to establish optimum
dupe parameters for Internal spplication. The results of such an experiment
would meet immediate needs and provide a basis for development of objective
gorrelates in the future.

TSEG/ DED
Attachments: a/s

Distrivution:
Original - Route & File
3 - TSEG/DED
1 « PPEE
1 - C/4P8D
1 - C/ESD

NPIC/TSSG/DED (9 July 1969)
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